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1. Title of the Invention: 

Bar Code Scanner 

2. Claim: 

1. A bar code scanner, comprising: 

an image sensor for converting an image of bar codes 
imaged on the surface thereof into electric signals by 
electronic scanning operation; and 

guiding means for indicating a bar code scanning 
position which can be scanned by said sensor on the bar 
codes . 

2. A bar code scanner according to Claim 1, wherein 
said guiding means is composed 'of two projecting members for 
indicating positions that correspond to both ends of said 
bar code scanning position. 

3. A bar code scanner according . to Claim 1, wherein 
said guiding means is composed of a projector system for 



projecting light for indicating said bar code scanning 
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position. 



3. Detailed Description of the Invention; 

The present invention relates to a bar code scanner for 
scanning bar codes electronically in a system in which bar 
codes which are printed and recorded on a label and the like 
are circulated together with goods . 

Conventionally*; as a bar code scanner used for the 
aforementioned use, it is known a manual scanning type 
scanner for storing data sequentially by scanning bar codes 
by a pen type image sensor. It is widely used since it can 
be manually operated. However, since it scans bar codes by 
manual operation, it is necessary firstly to keep a distance 
between a bar code surface which is printed and recorded on 
a card and the image sensor constant, secondly to keep an 
angle between the bar code surface and the image sensor 
constant and thirdly to keep its scanning speed constant, A- 
care must be thus taken in handling it. The prior art 
scanner also has another drawback that since it stores bar 
code data by only one time of scanning, its scanning 
accuracy is not good. 

Accordingly, it is an object of the present invention 
to eliminate the aforementioned disadvantages by providing a 
bar code scanner that can scan bar codes accurately even by 
manual operation. 
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The bar code scanner is comprised of an image sensor 
for converting an image of bar codes imaged on the surface 
thereof into electric signals by scanning electronically and 
guiding means for indicating a bar code scanning position 
which can be scanned by the sensor on the bar codes, so that 
the bar codes needs not be traced by the image sensor and 
the bar codes may be accurately scanned even by manual 
operation since the' bar code scanning position may be 

) 

indicated on the bar codes . 

Referring now to one preferred embodiment shown in the 
drawings, the present invention will be explained in detail. 
Fig. 1 is a schematic structural view illustrating the whole" 
structure of the present invention , Fig. 2 is a partial 
section view illustrating a structure of the main part in 
Fig. 1 in detail and Fig. 3 is a section view taken along 
line A-A in Fig. 2. In Figs. 1 through 3, the reference 
numeral (1) denotes a bar code label whose plan view is 
I shown in Fig. 4. On the surface of the bar code label 1, 

bar code information which 'is consisted of four grouped bar 
codes by arranging bar symbols la having wide and narrow 
widths in parallel is recorded. Light signals reflected by 
white and black lines at a linear scan position line lb 
which crosses with a perpendicular direction of the bar 
symbols la at almost right angles are converted into 
electric signals by electronic scanning operation. The 
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reference numeral (2) denotes a bar code scanner for 
projecting illumination light to the bar code label 1 and 
for receiving reflected light from the bar codes on the bar 
code label 1 based on the light illuminated, (2a) an image 
sensor constituting a scanning sensor in which a plurality 
of photoelectric converting elements are arrayed in series 
on the scan line, (2b) a lens for imaging an image created 
by the reflected light by converging and adjusting it on a 
predetermined range on the scan line of the image sensor 2a, 
(2c) a diaphragm for adjusting brightness of the image 
converged by the lens 2b and has the similar structure with 
a diaphragm used in normal cameras, (2d) a distance adjuster 
for adjusting a distance between the lens 2b and the image 
sensor 2a to adjust a focus of the image and to converge it 
on the image sensor 2a (in the embodiment, the focus is 
adjusted by rotating the distance adjuster 2d), (2e) 
illuminators (lamps) for projecting the illumination light 
to the bar code label 1, {2f) a scanning guide for 
indicating a scanning width for scanning the bar codes on 
the bar code label 1, which has two projecting members 2h 
which are spaced from each other so that the bar code 
symbols la may be visually observed even when the end 
portions thereof are contacted with the bar code label 1, 
and (2i) members disposed in front of the lamps 2e to form 
slits 2j to illuminate on the bar code scan position line 
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lb. 

Here a focusing distance and a position of the lens 2b 
are determined so that the bar code symbols between the 
projecting members 2h are imaged on the surface of the image 
sensor 2a. Accordingly, the two projecting members 2h 
constitute guiding means for indicating a scanning region of 
the bar code information which can be scanned by the image 
sensor 2a and the line that connects the 'center of each 

) 

projecting member 2h becomes the scanning position. 

Broken lines B in Fig. 4 indicate positions where the 
projecting members 2h contact, with the bar code label 1 and 
only bar code symbols la which can be visually observed 
between the projecting members 2h on the scan position line 
lb may be scanned by the image sensor 2a. 

The lamps 2e and the slits 2j are adjusted so that 
light from the lamps 2e that passed through the slits 2j 
formed by the members 2i is projected on the bar code label 
/ 1 only for a width which can be imaged on the surface of the 

image sensor 2a, i.e. a region adjacent to the both sides of 
the scan position line lb. Accordingly, the lamps 2e and 
the slits 2j compose another guiding means for indicating 
the scanning position of the bar code information which can 
be scanned by the image sensor 2a. A. dashed line C 
indicates the region of the bar code label 1 on which the 
light is projected by the lamps 2e and the bar code symbols 
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la on the scan position line lb within the projected region 
may be scanned by the image sensor 2a. 

By the way, since two guiding means for indicating 
scanning region which can be scanned by the image sensor 2a 
on the bar codes, i.e. two projecting members 2h for 
indicating positions that correspond to both ends of a 
scanning width of bar codes and the projector system 
consisted of the latap 2e and the slits 2j- for projecting 
light indicating the bar code scan position, are adopted in 
the present embodiment in the same time, the illumination 
width may be defined by the projecting members 2h without 
defining the scanning width by the light by the lamps 2e and 
the slits 2j when a non-light transmitting member is used 
for the projecting members 2h. . 

The image sensor 2a receives periodic clock pulses and 
thereby the plurality of photoelectric conversion elements 
thereof convert the image on the scan line sequentially into 
electric signals by repeating linear scanning operations 
cyclicly. 

The reference numeral (3) denotes a reference clock 
generator for generating periodic clock pulses and for 
supplying them to the image sensor 2a, (4) an analog circuit 
section for amplifying weak image signals produced by the 
cyclic scanning operation by the plurality of photoelectric 
conversion elements of the image sensor 2a to convert to 



- 6 - 



intermittent signals in which 1-level having a time width 
that corresponds to a width of a white line of the bar code 
symbols and 0-level having a time width that corresponds to 
a black line continue one after another, (5) a data 
converter for converting the intermittent signals generated 
by the analog circuit 4 into parallel digital signals that 
correspond to the bar codes based on the clock pulses, and 
(6) a microcomputer for adding synchronizing signals to the 
data converter 5 to read the parallel digital signals, for 
executing its confirming process and for executing various 
computing processes after that. The numerals (7) and (8) 
denote a printer and a cassette data recorder which are 
peripheral equipments of the microcomputer 6 and which 
record computation results of the microcomputer 6 . 

In operation, at first a position and a focus of the 
converging lens 2b is adjusted by moving the distance 
adjuster 2d so that a scanning surface of the bar code 
scanner 2 coincides with a position that coincides with the 
outside plane of the projecting members 2h, i.e. with the 
position of the bar code label 1 in Fig. 2. Now when the 
bar code scanner 2 is moved as against the bar code label 1 
in the position in Fig. 2 wherein the guide 2f of the bar 
code scanner 2 is abutted to the b ar code label 1 , the light 
flux projected by the lamps 2e is projected only on the 
region C on the bar code label 1 as shown in Fig. 4 by the 
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slits 2j formed in front of the lamps 2e. Thereby, due to 
the light flux projected from the lamps 2e, reflected light 
signals on the bar code label 1 are imaged on the image 
sensor 2a via the converging lens 2b and the reflected light 
having different reflectivity due to the white and black bar 
symbols la on the straight scan position lb is imaged on the 
image sensor 2a. 

On the other hand, since the bar code label 1 is 

1 

visually observable through the gap between two projecting 
members 2h, the bar code symbols la on the line connecting 
the two projecting members 2h may be visually confirmed that 
they are being scanned. 

Here, in terms of brightness and out-of-focus of an 
image, the diaphragm 2c for controlling brightness has a 
relationship that the brightness of the image becomes darker 
in proportional to square of diameter of the diaphragm 2c 
and that the smaller the diameter of the diaphragm 2c, the 
/ less the out-of-focus is brought about even if a scanning 

distance is shifted more or less., so that quantity of light 
of lamps 2e projected should be fully maintained and the 
diameter of the diaphragm 2c should be smaller as less as 
possible within a degree necessary for the image sensor 2a. 
At this time, the light flux projected on the bar code label 
surface is prevented from diffusing by the slits 2j even 
when the bar code label 1 is slanted as shown by a broken 
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line 1' in Fig. 2, so that almost the same brightness with 
that shown by a solid line 1 may be obtained on the surface 
of the bar code label 1 even when the distance to the bar 
code surface is shifted more or less. Furthermore/ since 
the diameter of the diaphragm 2c is small and there is less 
out-of-f ocus , the same image with that created when the bar 
code label 1 is at the position of the solid line 1 may be^ 
obtained. 

When the reflected signals of the bar code symbol la 
are thus imaged on the surface of the image sensor 2a, the 
image sensor 2a generates electric signals corresponding to 
the distribution of their light energy. These analog 
electric signals are amplified and their waveforms are 
modified by the analog circuit 4 and converted into 
intermittent signals by the A/D converter, i.e. the code 
signals of white lines are converted to 1-level and the code 
signals of black lines to 0-level. The intermittent signals 
are discriminated in the data converter 5 whether they are 
bar symbols having wide width or , those having narrow width. 
The information codes of the discriminated bar codes are 
then converted into binary codes. 

Then the code-converted binary codes are read into the 
microcomputer 6 by means of the synchronizing signals from 
the microcomputer 6 and outputted to such peripheral 
equipments as the printer 7 and the cassette data recorder 
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8. Here as a matter of course, the peripheral equipments 
are controlled by the microcomputer 6. 

Fig. 5 is a flow chart illustrating a process for 
confirming the bar code information in the microcomputer 5. 
In Fig. 5, the reference character { i ). (variable ) denotes a 
letter number of bar code information. Since 4 letters are 
used in the present embodiment, i = 1 through 4 . DATA (i) 
denotes a 8 bit data for representing each letter. Now, 
when start step 100 is started, discriminating step 101 is 
repeated until a card comes at a scanning position. When 
the card is detected, discriminating step 102 is activated 
to confirm starting of sweep (scanning) and to synchronize 
with electrical sweep of the image sensor 2a. Then by 
assuming the letter nmnber i as '1' in the next processing 
step 103, BP flag information is checked in discriminating 
step 104. If the BF flag information is not being set, SP 
flag information is checked in the next discriminating step 
105. If the SP flag information is not being set, it is 
checked whether the next sweep has begun in the next 
discriminating step 106 and if it has begun, the step 
returns to processing step 103. If it has not begun, it is 
checked whether the card is detected in discrimination step 
107. If there is no card, the process is terminated in 
scanning disable step 108 and if the card is detected, the 
step returns to discriminating step 104. Normally, 
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discriminating steps 104 , 105, 105 and .107 are repeated. 
Then the BF flag is set in discriminating step 104, 
processing step 109 is activated and 8 bit data is read in 
and is stored in DATA (i). Then the letter nujnber i is 



changed to i + 1 In the next processing step 110. After 
that, i is discriminated whether it is within '4' range in 
discriminating step 111, and if it is within '4', the next 
letter is read returning to discriminating step 104 . If i 
becomes larger than '4', new and old DATA (i) are checked 
whether they are equal in i = 1 through 4 in discriminating 
step 112. If they are not equal, the old DATA (i) is 
replaced by the new DATA (i) until i = 1 through 4 in 
processing step 113 and the step is returns to 
discriminating step 102. On the other hand, if the new and 
old DATA (i) are equal, DATA (i) =1 through 4 are checked 
whether they correspond to predetermined letters of bar 
codes. If bar codes do not correspond to the predetermined 
letters, the step returns to discriminating step 102. If 
they all correspond, the step proceeds to completion step 
115, which indicates that scanning of the grouped bar codes 
is normally completed. 

As it is apparent from above, a combination o£ letters 
are assumed to be normally read only when the same 
combination is read twice successively. Beside that, it is 



checked whether information ot 4 letters, i.e. 32 bits 
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information, could have been read following to a bar symbol 
having a more than predetermined width during one time of 
sweep in order to detect an error and to minimize erroneous 
reading rate. 

Although one embodiment preferable for the present 
invention has been described above, the invention may be 
embodied by various configurations as described below. 

Although the bar code scanner 2 is moved as against the 
bar code label 1 in the aforementioned embodiment, the bar 
code label 1 may be moved as against the bar code scanner 2. 

Moreover, although two guiding means, i.e. two 
protruding members 2h for indicating positions that 
correspond to both ends of bar code scanning width and the 
projector system for projecting light indicating the bar 
code scanning position, have been used together in the 
aforementioned embodiment, either one or further other means 
may be used. 

When an enough illumination can be obtained on the 
surface of the bar code label 1 by ambient illumination and 
others, the projector system needs not be provided and *• 
accordingly, the bar code scanning position may be indicated 
only by the two projecting members 2h . Furthermore, if a 
distance between the bar code label 1 and the bar code 
scanner 2 is within a certain range (in which an image may 
be focused), the bar code scanning width may be sufficiently 



indicated by a bright region illuminated by the light of the 
lamps 2e that passed through the slits 2j. Accordingly, one 
of the projecting members 2h may be removed and the other 
one may be used merely as one member for approximately 
defining the distance between the lens 2b and the bar code 
label 1. 

Moreover, although the gap between the two projecting 
members 2h is visually confirmed from two directions when 
they are used as guiding means as in the aforementioned 
embodiment, it is possible to allow to observe the bar code 
symbols la only either one direction by providing one 
projecting member 2k having U-shaped cross section as shown' 
in Fig. 6. 

Another projecting member used as guiding means may be 
also embodied by mounting a transparent box type, member 21 
in one body to the bar code scanner 2 as shown in Fig. 7. 

Furthermore, as another projector system used as 
guiding means, a lens and a reflecting mirror may be used 
beside the members 2i for forming the slits 2j. When the 
projector system is used as guiding means in the 
aforementioned embodiment, the illuminating function for 
illuminating the surface of the bar code label 1 to apply 
enough light energy on the surface of the image sensor 2a 
and the function of guiding means for projecting a bright 
region to indicate the bar code scanning width are available 
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by the same projector system, so that the structure of the 
apparatus may be simplified. 

When enough illumination may be obtained on the surface 
of the bar code label 1 with the projector system, it is 
also possible to omit the converging lens 2d and to reduce 
the diameter of the diaphragm 2c to use it as a pinhole to 
image on the surface of the image sensor 2a. 

Although the scanning confirming process using a 
software of the microcomputer 6 has been described, a 
hardware may be also used . As a method for confirming 
scanning, although a condition that two times of successive 
scanning results agree each other is defined, other 
conditions such as that scanning results agree arbitrary 
more than two times may be defined. 

As described above, according to the present invention, 
the bar code scanner comprises the image sensor for 
converting an image of bar codes imaged on the surface 
thereof into electric signals by electronic scanning 
operations and the guiding means for indicating bar code 
scanning position which can be scanned by the sensor, so 
that it has such excellent effects that it has much higher 
scanning accuracy than that scanned manually because it is 
scanned electronically, that even if part of bar codes is 
stained, an accurate scanning position may be selected since 
the scanning position may be confirmed on the bar codes and 
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that high speed and high precision bar code scanning may be 
performed even by manual operation. 

i-r^ Brief De scription of thP nravinos; 

Fig. 1 is a schematic view illustrating the first 
embodiment of a bar code scanner according to the invention; 

Fig. 2 is a partial section view illustrating the 
inside structure of the main part in Fig.-l; 

Fig. 3 is a side section view taken along line A-A in 
Fig. 2; 

Fig. 4 is a plan view illustrating bar codes which are 
to be scanned in Fig. 1; 

Fig. 5 is a flow chart explaining processing operations 
of a microcomputer in Fig. 1; and 

Figs. 6 and 7 are perspective views illustrating 
respectively the main part of other embodiments according to 
the invention. 

In the aforementioned drawings, the numeral (l) denotes 
a bar code label, (la) bar code syTtibols, (lb) a scan 
position line, (2) a bar code scanner, (2a) an image sensor 
constituting a scanner sensor, (2e and 2j) lamps and slits 
composing a projector system which in turn constitutes a 
guiding means, (2h) projecting members composing another 
guiding means, (2k) a projecting member having different 
shape for co.mposing still another guiding means, (3) a 
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reference clock generator, (4) an analog circuit section, 
(5) a data converter, and (6) a microcomputer. 
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